Background. Around 50-90% of hemodialysis patients develop pruritus. Although studies examining nonpharmacological treatments for itchy skin have been conducted, the conclusions have not been decisive. Purpose. Through a systematic review of the literature, this study aimed to understand nonpharmacological interventions carried out in clinical trials for uremic pruritus and to evaluate and consolidate the information regarding these improvements and their effectiveness. Methods. A literature search focusing on studies published between January 2004 and December 2013 was conducted from 5 electronic databases. After screening based on inclusion criteria and excluding duplicates, nonpharmacological treatments examined in randomized clinical trials were selected for further analysis and synthesis. A modified Jadad scale was used to evaluate the quality of the identified articles. Results. Seven nonpharmacological studies met the inclusion criteria. The interventions to improve uremic pruritus included using emollients, phototherapy, acupuncture, and thermal therapy. Research showed that using emollients, phototherapy, and acupuncture significantly reduces uremic pruritus. Conclusion. Nonpharmacological interventions are effective for hemodialysis patients with pruritus. Emollients were found to provide the most relief compared to the other methods and constitute a readily available and cost-effective intervention to improve pruritus symptoms.
Introduction
Pruritus is an unpleasant feeling of discomfort in the skin. Patients with chronic diseases, such as cancer, uremia, and liver disease, typically have problems with pruritus caused by disease-related factors [1] . Severe pruritus leads to sleep disorders, anxiety, depression, and social dysfunction, affecting the quality of life of patients, worsening prognoses, and increasing the risk of death and the cost of health care [2] [3] [4] [5] . Approximately 50-90% of hemodialysis patients experience difficulties with pruritus [2, 6, 7] .
The specific nerve pathways of pruritus remain unclear. In general, substances that cause pruritus include kinins, serotonin, proteases, neuropeptides, leukotrienes, and other chemicals [8] . Uremic pruritus is caused by systemic metabolic problems. The factors leading to pruritus in dialysis patients can also include xeroderma, abnormal innervation, excessive phosphorus, calcium ions, allergic reactions to dialysis, overly high levels of C-reactive protein, and hyperparathyroidism [9, 10] . Zucker et al. [11] indicated that 61% of uremic patients experience difficulty falling asleep because of pruritus, and 44% have their sleep disrupted by itchy sensations, in some cases leading to emotional anxiety and depression. Pruritus occurs more frequently at night, and the itchiness often influences patients' sleep and moods [3] . Approximately 20-50% of patients feel that pruritus negatively affects their lives [12] .
Clinical treatment for uremic pruritus begins with changing dialysis methods to reduce the production of pruritogens; however, changing the dialysis method has limited effectiveness in improving pruritus [13] . Drug therapy is another common clinical treatment method. Antihistamines, capsaicin, opioids, and pramoxine can be administered intravenously, orally, or topically to treat pruritus [10, 13] . Unfortunately, despite these interventions, pruritus remains a long-term problem for many dialysis patients. Considering the liver and kidney burdens of dialysis patients, the advantages and disadvantages of long-term medication are worth considering. Common alternatives to drug treatment include the application of emollients, ultraviolet irradiation, and acupuncture [10, 13] , but the intervention methods and results have failed to reveal consistent findings. We therefore conducted a systematic literature review to provide a critical reference for clinical nurses assessing the needs of dialysis patients and to guide patients with pruritus.
Methodology

Literature Search Process.
We used the empirical search steps proposed by Stillwell et al. [14] . A keyword search using Boolean logic was adopted to search for studies published between 2004 and 2013 in the Cumulative Index to Nursing and Allied Health Literature, PubMed, MEDLINE, the Cochrane Library, and the Airiti Library (the Chinese electronic periodical services). We used patient, intervention, comparison, and outcome as guidelines to establish 3 sets of keywords for the search: (1) "hemodialysis, " "renal dialysis, " "end-stage renal disease, " or "uremic"; (2) "treatment, " "therapy, " "cure, " or "medical treatment"; and (3) "pruritus, " "skin itch, " or "uremic pruritus. " The inclusion criteria were as follows: (1) the research participants had to be adults receiving hemodialysis as their renal replacement therapy; (2) the intervention had to be a nonpharmacological treatment; and (3) the study had to be designed as a randomized clinical trial (RCT). The exclusion criteria were as follows: systematic literature reviews, abstracts, case reports, and studies not in Chinese or English. EndNote and manual proofreading were used to remove duplicate studies as well as those that did not involve treatment for uremic pruritus and those that involved surgery. In total, 140 studies were found that used pharmacological treatments for uremic pruritus or used nonpharmacological treatments but were not RCTs. During the data screening process, if the 2 reviewers disagreed about whether an article should be included, they discussed their views with the corresponding author. Finally, 7 studies were selected ( Figure 1 depicts the literature search process). Subsequently, the 2 reviewers each read the full text of these studies and performed an analysis and review. During this process, any disagreements between the 2 check reviewers were discussed with the corresponding author in order to reach consensus, thereby increasing the reliability of the results.
Literature Appraisal Tools.
We adopted a modified Jadad scale to assess the quality of the research designs employed by the examined studies. The Jadad scale is sometimes described as a 5-point scale, though there are only 3 questions: (1) Was the study described as randomized? (2) Was the study described as double-blind? (3) Was there a description of withdrawals and dropouts? [15] . The modified Jadad scale has excellent reliability, yielding an intraclass correlation coefficient of 0.9. The scale is used to rate the content of a study based on the following 8 items (each item receives 1 point): (1) whether the study is described as randomized; (2) whether the method of randomization is appropriate; (3) whether the study is described as double-or singleblind (single blinding receives 0.5 points); (4) whether the method of blinding is appropriate; (5) whether withdrawals or dropouts are described (if the reasons are not described, this item receives 0.5 points); (6) whether the assessment of negative events is described; (7) whether the statistical analysis methods are described; (8) whether the inclusion criteria and exclusion criteria are described. The maximum score is 8; the range of 0-3 indicates that the quality is low and 4-8 indicates that the quality is good to excellent [16] .
Results
In this study, we performed a systematic literature review and compiled empirical studies to determine the effectiveness of nonpharmacological treatments for improving uremic pruritus in hemodialysis patients. Inclusion and exclusion criteria were used to select 7 RCT studies. Table 1 shows the title, participants, intervention measures, measurement indicators, primary results, and research quality scores. For each study, we used serial numbers to compare and explain (1) the basic attributes and quality of each study, (2) the assessment instruments, and (3) the effects of intervention.
Basic Attributes and Quality.
The total number of participants was 338, with the number of patients in each study ranging from 19 to 93 and the average age spanning from 49 to 67 years. The level of severity of pruritus varied from light to severe, with 2 studies on light pruritus (Numbers 1 and 6), 1 study on moderate pruritus (Number 4), 1 study on moderate to severe pruritus (Number 5), and 3 studies on severe pruritus (Numbers 2, 3, and 7). We scored the research quality based on the modified Jadad scale. The studies all received a rating of 6-7, indicating that the quality was good to excellent. All the studies were randomized, and most of them were assigned appropriately. Only 1 study (Number 7) adopted an in-subject control using a split-body biometrological assessment method. Although the limbs on the 2 sides of the body did not have any statistical differences in skin condition prior to the beginning of the experiment, how the right and left sides were selected for cream application was not explained. Thus, Number 7 received a score of 0 for this item. In terms of blind design, 3 studies employed a double-blind design that was appropriate for these studies (Numbers 1, 3, and 7).
Assessment Instruments.
The assessment instruments employed in the 7 studies were generally aimed at testing the severity of pruritus. This was supplemented with tests evaluating the influence of pruritus on the patients' moods, sleep, and quality of life, or by monitoring changes in blood biochemistry values. Overall, the assessment tools can be divided into 4 categories: assessing the severity of pruritus ( = 7), assessing the condition of the skin ( = 3), monitoring blood biochemistry values ( = 4), and other. Pruritus severity was the primary item for experimental evaluation in the 7 studies, and this was performed using the following 4 assessment instruments:
(1) Visual analog scale (VAS). The VAS comprises selfassessment items for patients to subjectively indicate the severity of their pruritus, with scores ranging from 0 (no itch) to 10 (unbearable). The studies that used this scale were Numbers 1, 2, 5, and 7.
(2) Pruritic score. This score simultaneously indicates the patients' pruritus severity and the influence the condition has on their sleep. The instrument is divided into 2 parts. First, pruritus is assessed by taking the product of the pruritus severity and the number of affected locations on the body. The second part addresses the influence the condition has on patients' sleep. The scores from the first and second parts are added to give a total score, where higher scores indicate a more severe effect on the patients' sleep. The studies that used this scale were Numbers 2 and 3.
(3) Uremic pruritus questionnaire. This questionnaire contains 13 items that are used to assess the frequency and severity of patients' pruritus and sleep disorders. Each item is scored from 0 to 4 based on the severity (0 = not present and 4 = extremely severe). Cronbach's alpha is 0.65. Study Number 5 used this scale.
(4) Itch severity scale. This scale expands pruritus severity to its influence on participants' daily lives with a total of 7 items: frequency, conditions, location, severity, influence on mood, sexual life, and sleep (0 = not present and 3 = severe). It has a content validity index of 0.95 and Cronbach's alpha of 0.79. The study that used this scale was Number 6.
In terms of skin condition, 3 studies investigated skin dryness, peeling, itching, and scratch marks (Numbers 2, 4, and 7). In these studies, assessments were made by medical personnel or by using equipment. For example, in Number 2, physicians assessed the skin condition based on the severity of dryness and scratches. In Number 7, a skin detector was used to evaluate skin condition. With respect to blood biochemistry values, 4 studies observed changes in blood biochemistry values (Numbers 1, 3, 4, and 5). The "other" category covers emotional disturbances (Number 1), sleep disorders (Number 4), treatment satisfaction (Number 4), and quality of life (Number 7). These variables were typically measured using single items with scoring based on subjective evaluations.
The Effects of Intervention.
Four types of interventions were used to improve the patients' pruritus: the application of nonpharmacological preparations to the skin, phototherapy, acupuncture, and thermal therapy. Among the 7 examined studies, 5 studies effectively improved the patients' pruritus (71.4%). The most commonly used interventions were nonpharmacological preparations, which were applied to the skin to improve the patients' pruritus. This intervention was used in 4 studies, and the preparations used were an aqueous gel containing aloe vera (Number 1), lotion containing mud from the Dead Sea (Number 4), baby oil (Number 6), and cream containing sericin (Number 7). Among these 4 interventions, only Number 4 reported nonsignificant experimental results. In Number 1, an aloe-containing aqueous gel was applied twice a day, and the patient's pruritus, dryness, and scratches were effectively improved; however, after two weeks, only (ii) CG ( = 9, 6 people completed the course of treatment): UVA (315-400-nm spectrum) was used twice a week for 6 wk; (iii) using UV light on skin aims to enhance the skin anti-inflammatory effects and regulation of immunity 
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Hemodialysis history: 24.6 ± 3.1 mo (i) The 2 sides of the participants' bodies served as experimental and control groups for testing. A cream containing sericin was used for the limbs on one side, whereas a placebo was used for the limbs on the other side;
(ii) twice a day for 6 wk; (iii) sericin has excellent moisturizing effect; its biological activity can activate cells and reduce inflammation the improvement in the scratches was maintained. Number 6 applied commercially available baby oil once daily. Comparisons between 2 experimental groups, where baby oil was applied at various temperatures (10-15 ∘ C and 24-25 ∘ C), and a control group, where no special treatment was applied, indicated that baby oil was effective in improving the patients' pruritus, even at different temperatures. Number 7 used silk sericin cream twice a day (once after bathing), effectively improving the patients' pruritus, reducing the skin's redness and pigmentation, and increasing the level of skin hydration.
The second type of intervention measure was phototherapy, which involved the use of ultraviolet (UV) lamps with varying radiation spectra (Number 2). After patients with systemic lupus erythematosus and sensitivity to light were excluded, photo testing was conducted on the research participants prior to the phototherapy interventions to determine the minimal erythema dose (MED) for each participant. The experimental group had their entire bodies (except the eyes and genitals, which were shielded) irradiated with broadband UVB twice a week for 6 weeks. The control group was irradiated with UVA. The experimental group's condition improved from the second week of phototherapy. This improvement persisted throughout the 8.3 months of follow-up.
The third type of intervention measure was acupuncture. The researchers of Number 3 selected the quchi position near the puncture point of the arm fistula of dialysis patients and administered acupuncture for 1 hour during dialysis. The effects of this intervention persisted into the third month following the experiment.
The fourth type of intervention measure was thermal therapy. The researchers of Number 5 applied far-infrared radiation at the sanyinjiao site, and therapeutic effects were observed after radiation. Although the pruritus of the experimental group improved, the improvement did not differ significantly from that observed in the control group. Therefore, the researchers were unable to confirm whether thermal therapy was effective in improving pruritus.
In addition to investigating changes in pruritus (or skin condition), the influences of these 4 intervention measures on the patients' blood biochemistry and quality of life were tested. The patients' existing blood biochemistry values did not influence changes in blood biochemistry values (Numbers 1, 3, 4, and 5); however, thermal therapy (Number 5) influenced the calcium ion concentration in blood serum. In addition, the studies examined the effects of pruritus on patients' daily lives and found that these interventions could simultaneously alleviate the patients' emotional disturbances (Number 1) and reduce the effect pruritus had on the patients' sleep (Numbers 2, 3, and 6).
Discussion
All 7 studies examined in this systematic literature review were randomized controlled study designs that satisfied our inclusion criteria. Therefore, the integrated conclusions are representative. Emollients were used in 4 studies involving a combined total of 238 participants. Three of those studies found that using emollients can alleviate pruritus. Boaz et al. [17] indicated that Dead Sea-enriched lotion, moisturizing lotion, and general lotion did not differ significantly in terms of effectiveness in treating pruritus; however, the pre-and posttreatment conditions improved significantly for all 3 groups. Thus, administering emollients on the skin can alleviate pruritus, regardless of whether the emollients contain specific components or differ in temperature. This is a relatively simple, safe, low-cost, and effective method for treating pruritus; however, recommendations should be considered when using emollients. For example, they must be applied regularly and used daily (immediately after patients shower or wash their bodies) to moisturize patients' skin so as to reduce dryness, desquamation, and pruritus. In addition, for the emollients to have a preventative effect, patients should be encouraged to use them before symptoms of pruritus appear [3, [18] [19] [20] .
Although only 1 study investigated phototherapy and only 1 study investigated acupuncture points, both of these measures were effective in improving pruritus. Following consultation with a dermatologist, Taiwan's National Health Insurance covers the cost of phototherapy for uremic pruritus for dialysis patients. In accordance with previous studies, the researchers of Number 3 administered acupuncture at the quchi position. The relief effects were observed 2 months after ceasing acupuncture therapy. Thus, administering acupuncture to dialysis patients during their dialysis sessions may be a feasible method for alleviating their pruritus condition. In addition, although each experimental design had different follow-up times, which made it difficult to evaluate the longterm effects of the interventions, the study on phototherapy had a relatively long follow-up and observation period. Although the results were inconclusive regarding whether phototherapy has longer antipruritic effects in comparison to the other intervention measures, patients and medical staff are supportive of any intervention measures with long-term effects.
In terms of the influence of the intervention measures on the other variables of pruritus, 6 of the 7 studies collected data regarding the influence of pruritus on patients' sleep disorders. In addition to confirming the results of previous studies that had shown that pruritus affects patients' quality of sleep, the researchers also explored whether mitigating pruritus could alleviate sleep disorders in patients. Four of the 7 studies examined the patients' blood biochemistry characteristics, including their calcium, phosphorus, and parathyroid hormone levels. With the exception of parathyroid hormones (which were reported in 4 of the 7 studies and were high in 2 of those studies), the other values were within relatively normal ranges, which is consistent with the findings of Welter et al. [21] . By contrast, Huang et al. [10] indicated that high calcium, phosphorus, and parathyroid hormone levels cause pruritus, which was also reported by Tajbakhsh et al. [22] , except that they reported that parathyroid hormones are unrelated. Therefore, further research may be required to verify the correlation between blood biochemistry characteristics and uremic pruritus.
In this study, we compiled data on the effectiveness of nonpharmacological interventions aimed at alleviating 8 Advances in Nursing uremic pruritus in dialysis patients by systematically reviewing the literature. The results of our study indicated that the quality of the experimental studies was moderate to high; however, the sample size and research instruments in the selected studies were deemed issues worthy of further consideration.
We provide the following recommendations as a reference for future studies. First, all 7 studies had small samples comprising 19 to 93 participants from a single hemodialysis unit. Future studies should consider recruiting participants from multiple hemodialysis units to improve their representativeness or at least recruiting a larger sample to avoid sample bias. Second, most of the studies failed to explain the reliability and validity of their measurement instruments. Future studies could strengthen their findings and improve the reliability of their experimental results by providing this information. In addition, most of the studies employed selfassessment measures to evaluate the patients' pruritus (e.g., the VAS). The possible presence of placebo effects should also be considered. Finally, the degree of blinding and the clarity of the statements in the research design should be controlled as much as possible to reduce the occurrence of the Hawthorne effect.
Limitations. In this study, we systematically reviewed the literature to determine the effectiveness of nonpharmacological interventions in improving uremic pruritus in dialysis patients. Because various types of interventions were used, a meta-analysis could not be performed. Additionally, the examined studies were randomized experimental studies. Consequently, the key findings from other types of studies may have been inadvertently excluded from our analysis. The systematic literature review emphasized data integrity and accuracy. The 7 studies that met our selected criteria were only from limited usable databases. In addition, we analyzed only 7 studies that met our conditions. This limited the results of the discussion and our ability to draw broad inferences from these results.
Conclusion
Overall, the examined studies indicated that numerous nonpharmacological interventions are effective in alleviating pruritus in dialysis patients. Among the discussed methods, emollients were consistently effective in maintaining adequate skin hydration and alleviating uremic pruritus symptoms; however, only limited inferences can be drawn regarding the other intervention methods (i.e., phototherapy and acupuncture) because only 1 study supported each of these methods. In addition, using emollients does not require additional facilities or special training. The choice of intervention should be made based on patients' habits and what is convenient for them. Using emollients should be feasible and cost-effective for most patients. Although pruritus is not a fatal condition, it affects patients' sleep quality, mood, and general quality of life. The use of emollient preparations appears to be a simple and feasible method for improving pruritus.
